The component parts of the tested four-phase Switched Reluctance drive are described with the four-phase 8/6 structure double salient reluctance motor, the four-phase asymmetric bridge power converter and the 89C52 MCU digital controller. The conductive electromagnetic interference noise measurement equipment is described with the function of separated common-mode noise and differential-mode noise. The tested results of common-mode noise and differential-mode noise of the tested Switched Reluctance drive are presented. The tested results of frequency spectrum are given.
I. INTRODUCTION
The Switched Reluctance drive has the advantages in firm structure of the machine and the power converter, the high starting torque with the low starting current, the high fault tolerance capability. It can be operated by following minimum reluctance, and the supplied current waveform, the phase current waveform the supplied voltage waveform and the phase voltage waveform are not sinusoid [1] . It can be used for the mining machines [2] [3], the starter/generator system in automobile [4] and in aviation [5] , electric vehicles [6] , fan and pump, servo drive, and wind power generator. The main impediment of the Switched Reluctance drive in applications is the electromagnetic interference. There is metal shell outside the power converter and the controller and the shell of the Switched Reluctance machine is also metal, so that the radiant electromagnetic interference noise can be shielded. The conductive electromagnetic interference noise of the Switched Reluctance drive followed the supplied leads is the main part. The conductive electromagnetic interference noise caused by Switched Reluctance drive with no sinusoid supply power can effect the operation of other electrical equipments through the supplied leads. It is important to develop an equipment for measurement of conductive electromagnetic interference noise of the Switched Reluctance drive.
II. STRUCTURE OF SYSTEM
The tested Switched Reluctance drive is a four-phase Switched Reluctance motor drive, which is made up of the four-phase 8/6 structure double salient reluctance motor, the four-phase asymmetric bridge power converter and the digital controller. The cross section of the four-phase 8/6 structure double salient reluctance motor is shown in Fig.1 . There are 8 poles in the stator, and there are 6 poles in the rotor. There is only the centralized coil in each stator pole, and there is no winding, no magnet and no brush in the rotor.
The main circuit of four-phase asymmetry bridge power converter is shown in Fig.2 . There are 8 main switches and 8 flywheel diodes in the power converter, and there are two main switches and two flywheel diodes in each phase. IGBTs are adopted for the main switches. The single AC power source is rectificated to DC supplied source by the single phase rectifier, and the electrolytic capacitor is used as the filter and the energy storer. The variable angle pulse width modulation control strategy is adopted for the closed loop rotor speed control of the tested Switched Reluctance drive. The turn-on angle and the turn-off angle of the main switches in the power converter are fixed at the different optimum range within the different rotor speed range, the triggering signals of the main switches are modulated by the pulse width modulation signal with a certain frequency. The average supplied voltage of the phase windings is regulated by regulating the duty ratio of the pulse width modulation signal, and the average electromagnetic torque of the motor can be regulated by regulating the average supplied voltage of the phase windings. The 89C52 MCU is used as the core of the digital controller. The photograph of the tested Switched Reluctance drive is shown in Fig.3 , where ① the power converter with the 89C52 MCU digital controller, ② the constant current source for load, ③ the torque/rotor speed instrument, ④ the load, ⑤ the torque/rotor speed transducer, ⑥ the four-phase 8/6 structure double salient reluctance motor. The schematic of the conductive electromagnetic interference noise measurement equipment is shown in Fig.4 , where common-mode (CM) noise and differential-mode (DM) noise can be separated by the discrimination network, which are displayed in the spectrum analyzer, and the AC side input of the Switched Reluctance drive is connected to the input of the diagnosis system.
The photograph of the conductive electromagnetic interference noise measurement equipment with the spectrum analyzer and the computer is shown in Fig.5 . III. TESTED RESULTS The tested results of CM noise and DM noise of the tested Switched Reluctance drive are shown in Fig.6 , where the rotor speed of the motor is 407r/min, and there is no load on the motor. The tested results of CM noise and DM noise of the tested Switched Reluctance drive are shown in Fig.7 , where the rotor speed of the motor is 407r/min, and the load is 0.5 N.m. The tested results of CM noise and DM noise of the tested Switched Reluctance drive are shown in Fig.8 , where the rotor speed of the motor is 800r/min, and the load is 0.5 N.m.
Tested results of frequency spectrum are shown in Table I , where the rotor speed of the motor is 407r/min, and there is no load on the motor.
Tested results of frequency spectrum are shown in Table II , where the rotor speed of the motor is 407r/min, and the load is 
